Stormwater Management Education in Nebraska: Integrating Extension, Teaching, and Research by Shelton, David P. & Rodie, Steven
University of Nebraska - Lincoln
DigitalCommons@University of Nebraska - Lincoln
DBER Speaker Series Discipline-Based Education Research Group
3-13-2014
Stormwater Management Education in Nebraska:
Integrating Extension, Teaching, and Research
David P. Shelton
University of Nebraska - Lincoln, dshelton2@unl.edu
Steven Rodie
University of Nebraska - Lincoln, srodie1@unl.edu
Follow this and additional works at: http://digitalcommons.unl.edu/dberspeakers
This Presentation is brought to you for free and open access by the Discipline-Based Education Research Group at DigitalCommons@University of
Nebraska - Lincoln. It has been accepted for inclusion in DBER Speaker Series by an authorized administrator of DigitalCommons@University of
Nebraska - Lincoln.
Shelton, David P. and Rodie, Steven, "Stormwater Management Education in Nebraska: Integrating Extension, Teaching, and
Research" (2014). DBER Speaker Series. 56.
http://digitalcommons.unl.edu/dberspeakers/56
Abstract for DBER Group Discussion on 2014‐03‐13 
 
Presenter(s), Department(s): 
David P. Shelton 
Professor 
Biological Systems Engineering Department 
Northeast Research and Extension Center 
University of Nebraska‐Lincoln 
 
Title:  
Stormwater Management Education in Nebraska: Integrating Extension, Teaching, and Research 
 
Abstract: 
Stormwater management is a critical concern for communities in the United States with populations 
over 10,000 largely because of mandates to reduce stormwater runoff volumes and associated 
pollutants. A Stormwater Work Group was organized at the University of Nebraska‐Lincoln (UNL) in 2006 
to develop educational programs and materials to address municipal stormwater management through 
green infrastructure and other best management practices. A USDA‐NIFA grant titled “Improving and 
Conserving Water Resources through Stormwater Management Education for Community Decision 
Makers of Today and Tomorrow” was received in 2009 which has further supported and greatly 
expanded work group efforts. This, coupled with support from numerous Nebraska communities, has 
successfully blended extension programming with several university teaching and research components. 
The resulting synergy has helped communities and individuals more effectively manage stormwater 
quantity and quality while building a knowledge‐base of information that will continue to support future 
initiatives and programs. 
Extension programs have included: presentations for design and green industry professionals, MS4 
stormwater program managers, municipal officials, Master Gardeners, and homeowners; all‐day rain 
garden workshops/installations; green infrastructure practice tours; rain barrel construction workshops; 
web‐based resources; an interactive rain garden model; youth activities; and publications. Research 
projects are generating information on rain garden hydrologic and plant growth attributes, homeowner 
perspectives on rain garden installation programs, and evaluation of current regional bioretention 
design standards. Academic programs at UNL in both landscape architecture and landscape horticulture 
are expanding curriculum in green infrastructure, low impact development, and stormwater BMP design 
and construction as a direct result of extension and research efforts. Efforts have culminated in new 
course lectures as well as several studio design projects that have conceptually addressed real‐world 
clients and stormwater management projects.   
Key to the success of UNL stormwater management programming is the strong integration of extension, 
teaching, and research, which can often be a significant challenge. Fundamentals of this integration, the 
multi‐faceted products that have broadened the value of urban‐focused extension stormwater 
programming, and selected programming impacts will be illustrated and discussed. 
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Overview
 Stormwater management 
context
 UNL Stormwater
Workgroup/NIFA grant 
summary
 Public/youth education and 
STEM (STEAM?)  
linkages/applications
Know how. Know now.
Why Manage Stormwater?
 Water issues
• Quality (contaminants, etc.)
• Quantity (too little / too much)
 Clean Water Act – Municipalities greater than 
10,000 population 
• Reduce runoff to extent possible
• Implement minimum control measures
• Provide information and education
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How is Stormwater Managed?
Know how. Know now.
The Best Management Solution: 
1) Don’t create 
impervious surfaces
2) If surfaces are 
created, reduce their 
coverage and/or 
imperviousness
3) See #1 above 
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The Best Management Solution: 
• Think like nature
• Look like nature
• Act like nature  
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Management Scales (Large to Small)
 Green infrastructure
• Interconnected preserved and 
designed open spaces that 
provide ecosystem services 
 Low Impact Development
• Manage rainfall at the source; 
mimic pre-development 
hydrology
 Best Management Practices
• Cost-effective technique, 
measure or structural control to 
manage runoff quantity and 
improve quality
Know how. Know now.
Rain Barrels
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Rain Gardens
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Bioretention Basins/Gardens
Orchard Park
Omaha, NE
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Grass/Vegetated Swales
Prairie Crossing
Grayslake, IL
Bass Pro Shop
Council Bluffs, IA
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Green Roofs
Gallup, Inc. 
Omaha, NE
Midtown Crossing 
Omaha, NE
Pioneers Park Visitor Center 
Lincoln, NE
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Pervious concrete 
Metro Community College
Omaha, NE
Permeable pavers 
Council Bluffs, IA
Permeable Pavement
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Wet Ponds/Extended Dry Ponds
National Park Service - Midwest Regional Headquarters
Omaha, NE
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Bass Pro Shop
Council Bluffs, IA
Wetlands
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Typical application
• Wayne, NE
• 3 bioretention basins in a new 
development to catch runoff and 
allow it to infiltrate or be slowly 
released to an existing storm drain 
system
• Curbs and gutters eliminated from 
design of 2,500’ of new street
• 3,200 feet of bioswales to convey 
and infiltrate runoff water in two 
developments instead of 
conventional underground storm 
drains and concrete drop structures 
into a stream
• ~$250,000 total savings
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UNL Stormwater Programming
Stormwater and Green Space Work Group
• Established in 2006 
• Initial focus – address needs of Phase II 
MS4 communities across Nebraska relative 
to stormwater management regulations
• Publication and other material development
• Close cooperation with Nebraska H2O, 
NeFSMA, municipalities, and others
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UNL Stormwater Programming
USDA-NIFA Integrated Grant (Teaching, 
Extension, Research)
• Improving and Conserving Water 
Resources through Stormwater 
Management Education for Community 
Decision Makers of Today and Tomorrow 
• 3 years (September 1, 2009 to August 31, 2012)
with two one-year extensions granted
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UNL Stormwater Programming
USDA-NIFA Project Components
• Extension (~50%)
• Multi-faceted education program
• Meetings, demonstrations, tours, workshops
• Publications and other printed materials
• Virtual tours
• Youth programming
• Other techniques
• Teaching (~30%)
• Landscape architecture and design curriculum 
development
• Research (~20%)
• Evaluation of existing rain gardens
• Hydrologic properties
• Plant growth and performance
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UNL Stormwater Programming
USDA-NIFA Project Directors
• David P. Shelton, (50R/50E) Professor, Biological Systems Engineering, 
and Extension Agricultural Engineer. Oversee all project aspects; develop and 
deliver extension programs; supervise graduate students. 
• Kelly A. Feehan, (100E) Extension Educator, Environmental Horticulture. 
Coordinate extension aspects of project, including 4-H and youth; develop and 
deliver extension programs. 
• Steven N. Rodie, FASLA, (50T/50E) Associate Professor, Agronomy and 
Horticulture, and Extension Landscape Horticulture Specialist. Coordinate 
education aspects of project; develop and deliver classroom instruction and 
extension programs; supervise graduate students. 
• Thomas G. Franti, P.E., (30R/70E) Associate Professor, Biological 
Systems Engineering, and Extension Surface Water Management Engineer. 
Coordinate research aspects of project; develop and deliver extension 
programs and classroom instruction; supervise graduate students. 
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UNL Stormwater Programming
USDA-NIFA Project Primary Personnel
• Katie Pekarek, Extension Educator – Stormwater Management. 
Lead and direct extension programming in collaboration with Project 
Directors and partners; develop and deliver extension programs and 
materials; conduct day-to-day extension activities. 
• Bobbi Holm, Extension Educator – Stormwater Management. 
Develop and deliver extension programs and materials; conduct day-to-day 
extension activities.  
• Andrew Anderson, Graduate Research Assistant - BSE. Conduct 
rain garden hydrologic evaluations. 
• Andrew Szatko, Graduate Teaching Assistant – Community and 
Regional Planning. Coordinate landscape architecture and design 
curriculum development. 
• Marilyn Liebsch, Graduate Assistant – Agronomy and Horticulture. 
Conduct rain garden plant evaluations.
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UNL Stormwater Programming
USDA-NIFA Project Integration Diagram 
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Grant Activities – Extension
Fifteen rain barrel construction workshops
• Hands-on with participants
• One taught by Master Gardeners
• Two specifically for youth/families
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Grant Activities – Extension (cont.) 
Nine demonstration rain gardens installed
• “Classroom” instruction
• Hands-on installation by participants
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Grant Activities – Extension (cont.) 
Eight green infrastructure tours (350 participants)
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Grant Activities – Extension (cont.) 
• Numerous Youth-Oriented Activities
• Stormwater camps
• Rain barrel construction workshops
• Water festivals
• Stormwater Sleuth and Running Rain
• Sunday With a Scientist
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Grant Activities – Teaching
• UNL LA Site Systems I
• New stormwater
management/hydrology 
lectures
• UNO Landscape & 
Environmental 
Appreciation  
• New stormwater
management/LID lectures
Elmwood Park BMP Case Study
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Grant Activities – Teaching (cont.) 
• Landscape architecture curriculum 
• Landscape design curriculum  
• Landscape & Environmental Appreciation –
urban sustainability
• Residential rain gardens
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Grant Activities – Research 
Hydrologic evaluation of 12 established rain 
gardens
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Grant Activities – Research (cont.) 
Assessment of 18 existing rain gardens, 
including conditions of garden and plants; and 
perceptions and feedback from owners (14)
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Grant Activities – Research (cont.) 
Assessing Impermeable Surface Area Impacts on 
Modeling: Implications for the Combined Sewer 
Overflow Long Term Control Plan in Omaha, NE
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Publications - NebGuides
• 4 pages maximum
• Generally specific, focused topic
• Available online and print (usually)
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Publications – Extension Circulars
• No limit on length
• Broader, expanded topic
• Available online and print (usually)
Know how. Know now.
Publications – Enhanced Extension 
Circulars
• Embedded links to 
videos, animations, 
worksheets, etc.
• Also printable as PDF 
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Publications - Youth Education
 Theme: Running Rain! Catch it! Use it!
 Stormwater Sleuth Education Kit
• Comic-style booklet
• Rain gauge
• Magnet
• Sponge
• Special card game
• Book marker
• Activity sheets
• Carry bag
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UNL Stormwater Programming
Water Website http://water.unl.edu
• Lawns, Landscapes and Gardens 
• Lawn and Landscape Irrigation
• Wetlands
• Stormwater Management
• Watersheds
• Lakes / Ponds / Streams
Know how. Know now.
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STEM Partnering and 
Implementation
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STEM
 Strong integration with green infrastructure 
awareness
 Youth programming (festivals, rain barrels)
 Rain garden is an effective model for STEM
• S – ecology, plant science, native plants
• T – CAD, Photoshop, Google Maps
• E – design, mapping, grading and drainage
• M – calculations, measurements, slopes
 STEAM?
• A – seasonal aesthetics, 
planting design
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Rain Barrel programs
https://www.facebook.com/CityofThunderBayYouth?hc_location=timeline
https://www.facebook.com/CityofThunderBayYouth?hc_location=timeline
http://polkfyn.ifas.ufl.edu/projects_rainbarrel.shtml
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Rain Garden Model 
demonstration - youth 
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Rain Garden Model – public venues
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Rain Garden – hands-on installation  
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UNO Bioretention Garden
• Applications for environmental studies, 
horticulture, biology, engineering
• “Guess the gallons” event for 
publicity and awareness
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Metro Community College Bioretention Garden
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Stormwater Management 
Concept Plan for Cabela’s World 
Headquarters
Sidney, NE 
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Oak Park Outdoor Classroom – Ralston, NE
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Student tours –
Lauritzen Gardens 
and Allwine Prairie
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UNO student 
presentations to 
Ralston 9th grade 
honors science 
students
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Concept designs
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Glacier Creek Project – Omaha
 Planting design for a 
renovated 
barn/classroom at 
Allwine Prairie (Spring 
2014)
 Will include rain 
gardens and native plant 
displays
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EPA - Urban Waters Project 
Know how. Know now.
EPA Urban Waters Small Grants Program: 
Building a Living Laboratory and an Evidence-Based 
Education Toolkit to Improve Omaha’s Urban Water 
Quality
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Questions?
